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Abstract of JP7286022 

PURPOSEiTo obtain a propylene block copolymer which can give a molding excellent in rigidity, 
impact resistance and appearance by forming a block copolymer having a specified structure and 
specified properties. 

CONSTITUTION.This copolymer is a propylene block copolymer comprising 40-85wt % part (A) 
insoluble in n-decane at 23 deg.C and 15-60wt.% part (B) soluble In n-decane at 23 deg.C. Component 
A contains 85-100mol% structural units derived from propylene and 0-15mol% structural units derived 
from a 2-20C alpha-olefin other than propylene and has an intrinsic viscosity [eta] of 0.1-20dl/g and a 
pentad isotactlcity 15 of 0.98 or above as measured on the part insoluble in n-decane at 60 deg C 
Component B contains 20-80mol% structural units derived from ethylene and 20-80mol% structural 
units derived from a 3-20C alpha-olefin and has an intrinsic viscosity [eta] of 5-15dl/g. 
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(54) mm<D^m} p^Dtri/>»:/n5;^^s-&# 



(57) [fiftl 

\t. [A] Is 3^0. 9S&.±^^^2 3X:n-y=t!>^ 
m^^: 40--B5mm%t. [B] ffiJStea^ [??] 

-^flcfi, ¥i^S[^2 5 0 — 8 0 0 0 Mm. M.f)^\fmitm 
0. 2 S-'O. 8 Og/mK fifTU^ft 5 — 1 5 »/100id 
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(2) 

1 

1 ] [A] 2 3 X:xi-'fiJ : 4 o - s 

[B] 2 3X:n-x*>oJ»^:^!> : l 5-6 OMMXlitf^ 

[A] 2 3x:ji'9'i3>yfmAm^. (1) :fu\iv>is^ 
^nm-^n^moLiMk^B 5-10 o=e)v%<omrx:. 

akfU>JBWV(0^3gS2'-l 0<^a-:^'l/:7>r >*>€>il 
^Sn^tt^ffi&O-l 5t;i/36COfiT^WU, (2) 
«{8ttM! [j?] 3&<0. 1-2 Odl/gra^D, (3) -€-<0 i(7 

[B] 2 3t:D-x*>ar«*»li. (1) x^U>;&iS» 

»Sn^#|j*¥tt«2 0-8 0^;V%<7)aT. K*S[3 
-1 0©a-:r^:7-<>3&^^R»$n^«^fi€:2 0 
-8 0^;i'5Ka)fiT^Wb, (2) [7?] 3^5- 

g250-8000 Mm, ^7&Ht«ltfiO. 2 5-0.8 20 
0 g /m 1 , «T8>» 5-15 |}>/100Dl-ap U V-)KT 

(I) :/Di;w>9 5— 1 0 ot;i/%a:, p^peu>£^«^ 

(?:>^3K»2 — 1 0a)a-:^l^:7>f >0-5^;i/%i:§S 

2 3 t:B-5*:i(7 yWf&^^H^ 2 S«xe^T-C3& D > d^'P-e 
(7)2 3t:D-5^;^>^S^^tC'3l'iT(D-^>^!y KT-ry 
^^5^W^>-7"^ l6 *«0. 9 7Je;t±r&'2>3j^U:/ntfw 30 

>mi^^mgL\y. *i'iT(ii)x^w>t^*ft3-io 

:7 >r > 7 >yj^^m^^^^f^^^^^ r i: <fc 0 

[0 0 0 1] 

m»mz^»n. ^mz^Ltxtz.i^m^^m^iy'^^^u 

So 

CO 0 0 2] 

wi»«. ^m%n^^E\z9ktix\i^^tii. mmis^mzu 



1tli^7-2 8 6 022 

2 

[0 0 0 3] CcO^ta&abfc, 3j?U >^afcfl/'>coWfl5«4 

jeWic^S^^^-svififijesttcox^uv • :/otrw> 
v>yh.PiA%«^. *u-<v:/^u>, *u:/^i^x> 

[0 0 0 4] ^fci:<z)<fcp?i2}^uynt!ix>mi^<^;^t, 
±E<Z>a:33^:JA««S«rlcx5^^>- :/Dbru>^> 

s. 

[0 0 0 5] -iP-LT±KC0ci:'5;5:4?U:/Dbrw>^l^a 

mzmix\^^^z.t.ifi^^nx^^^o 

[0 0 0 6] a:C;5^±|S(Z)J:'5;^#U:/Dh!U>i:X 
X^U> • :/^t!l/>^>:$^A^S^«^&SJa'r 
[0 0 0 7] b;5^U;5:7&ti&5pU:/DtrW>tX^W> • 

mm^mz^K^nmrr^^\z. x5^i^>-:/afcru'>^ 

[0 0 0 8] ^<Dft^. mmzmti^tt^\zmmm^ 
\zmti. ^m\z^y^^^^^^t<of3i^^&(.mm^^^ 

t" s c t ^ s ct ^ 3^:/n tf D ^ ^m^* 

[0 0 0 9] 

xi^tstifc^cDXiSb^x. mmz&n^tthizmmm 
mz^^kti. i^m\zzfy^^±T^^Lf3:<0SLjm^m 

So 

[0 0 10] 
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(3) 

3 

[A] 2 3t:D-7':^>:^»^ : 4 0-8 SSfiS^t, 

[B] 2 ZX.Ti-'rti^'^mA^ : 1 S-'S OmA%t,ii^ 

K [A] 2 3t:n-7';i^>^^^^:^«, (1) :/Dfc;i/>*^ 
^««$n^«^tt€:8 5-1 0 0^;P«<DfiT. :/ 

wsn-ssi^&^o-i 5^;v?6(^ST?'&WL'. (2) 

StSttfi! [t?] 3^0. 1-2 OdI/gTfeD, (3) HE-<D 
[B] 2 3t:n-7^^>BJS£K4^», (1) :x^^V>ts^^m 

«$ns«ij«mffi*2o-8o^;vxcr>a-c, s«»3 

-1 0C0a-:t!/:7>< >d^^«|9l$n^a^{t^ 2 0 
-8 0t;V56Oa^WL., (2) fiiiStt^ [tj] ;&t5- 

[0 0 11] ±iacDcfc'5^:/Dtru>^:/Dry^^m'& 

¥i^«ltg2 50-8000/im. ^j^UtSftitS 
0. 2 5 — 0. 8 Og/ml. i»T»» 5 - 1 5 «>/100id 

[0 0 1 2] ±|B(Z>ci;'5;5:::/ntri^>?^:/Dyi5r*fi^ a? 

-1 0 0^;i/5!g<i:, :/Dfcfl/>£m<7)g^*jR2-l oco 
a-:tU:7w' >0-5^;P%i:S«^$1i-T, 2 3•Cn- 
^;^?>W»J«^^*«2ffi««£^TT»D, ?)^'P-t<02 3t: 

J^JESU *ViT(ii)X^V'>tK3Rft3-l 0<Z)a-:^• 
CO 0 1 3] ±l3<7)5^-^»^^'-«jKtt, ^l^eg3&«5M 59 
m<DS^#Wfi*^2 0aS%JJ4Tcoe^««fltd£»;&^e 

[0 0 14] 

10 0 1 5j ^a^Jcffsr/Dtri^^sr/D^^f^S^ 

«:fi, 2 3t:n-^;«7>T»«^BiJ-r^c:i:Jca:oT, 
[A] 2 3t:ii-5^*>:T^»dc»i: [B] 2ZX:\i-'ftiy 
wI»i«»tfc5^SiJ$nS3^, [A] 2 3'Cn-5=:^!j>:fC« 
^i>$4 0-8 5S«%»*U<«5 0-8 0SS%S 4» 
i&lC»*L/<«6 0-8 OSS^OST, [B] 2 3t: 
^US^Jci^S 15-60 Sfi«»^ U < 2 0 - 
5 0Sa%$&tC»*lx<Ji2 0-4 0Sg«©ST?# 

[0 0 16] ^u\iv>%^uv^^n.^V^(r>z 3t:n- 

2.6-tert-:/^;i/-4-pl^;i^:7xy-;l'2 Omga:, 
*>5 0 OmliiSAn, 1 4 5t:(Dfft?§±Tini^fiSf«$ 



4^^^7-2 8 6 0 2 2 

4 

-v. 3^ra;5HtT4 6t:^T. $ 2 ^KA^tT 2 3 
t:iT»><rlCi^aJU, ttViT2 3t:(D7jC?S±-C2 O^H 

4 (*fcttG2) ^^xy^jv^xtm^mt^. 5>K 

g, 1 5 0*CTn-T^*>^a«$-&^e:^fCcfc») 2 SIC 

[0 0 17] ±m<0^^iZ2 3X:n-y'^>X»m^Wl'r 

^^m^»(D [A] 2 3X:n-y=t/>^»^^^^Xf 
[B] 2 3'CD-7=:^>pI»««'tt, TiHOcfc^ife^tt* 

[0 0 18] [A] 2 3'Cn~x^>:!^^^ 

*«?^lc«s:/Dfcf^>»::/a»y^^M'&*©2 3"Cii- 
y'iy>^^^^\t. (1) ':/Dt!l/>3&^eif«$n^«iS 
*ffit:8 5 — 1 0 0ne;V%»^b<tt9 5-1 0 0^;!/ 
XOSTT. :/Dlflx>JEU1.(0«*jft2-l 0®a-3f-W 

>*^^RS$n^«^&*o-i 5^;i/ag»^L. 
< 0 - 5 ^;pag©fi"e&^L.Tv^'5o 
[0 0 19] c:Ocfc^:fe:/Dbri^>«no!>K*ft2-i 

3-;^^;ir-i-:/T->. i-^>T->. 3-^5^;i^i-^ 

[0 0 2 0] (2) 2 3X:ii-y'i3>^mm» [A] tt> 1 
3 5t:5^:^U>4'TiB5^$nS€ilSte^ [??] ;{rto. l 
-2 Odl/g»*b<fi0, 5-1 5dl/gi^JcfiF*U 
<ttO. 7-1 2dl/gT»So 

[0 0 2 1] (3) 2 3t:n-'x;^;>^fig^5> [A] $ 

>^^/ HT< y^^^5^>f 5^7^>r Is 3^0. 9 8eA±rai 
^, e:(Z>6 0'Cn-T':^7>:T^S^^H. ±IB0D<fc3i^D-5' 
;^>85jK5^j3iJ:&aJcflli;T. «ia4i'I»*6 0'CT?^f;^-D 

[0 0 2 2] ei(^^>i5^^;/ HT-f y^^5=^>Y'>7^>c Is 

dto. 9 8J5ii±-cfe^:/ntfw>»:/Dyi7*a^fr 

'r^-y'r^ Is X-T • -tf (A. Zambelli) ^ 
Hacromolecules 6> 925(1973) \Z^^'^t\,tz.-)5 

[0 0 2 3] 13 c-NMRX^:5^ h;KC:fettS t!-^' CD 
j!9JI3(i. Hacromolecules 8. 687(1975) 

[5 0 0MHz (7K5fe;KSI^^) ] KS&fflV^T. 
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5 

[0 0 2 4] ^1t±mo>^^U2 3X:ii-y'iJ>^mg^ 

[A] A S TM D 1 2 3 8 \zmmi^X. 2 3 0 
t:, 2. 1 6kg?5fST•ra35£^n'5>t;l/^7D-!/-h 
(MFR) ffi. 1 0^-2 0 Og/10^, »^V<}t2 0 

[0 0 2 5] [B] 2 3i::n-7^;»>praj^^ 

5^:^57 >pJ^^5> [B] ^aK(c:/nt?V'>j^:/ny 
[0 0 2 6] *SBWic«^:;^nfc:u>JS:/D-/i?*S'& 

(♦:C!)2 3lCii-x*>W»J^ [B] tt, (1) X^V>30^ 
e>R^$n^«^#ffi^2 0-8 0^;V'96»^U<«3 
O'-S 0^;V%©fiT> ^^fta — l 0 CD a -:tw:7>r 
>*^^SI#ISn^«*¥&«2 0-8 0^)V%»^V< 
\tS0^7 0^:;P%OgT?^*bTViS. 
[0 0 2 7] ^sfUaa-l OiDa-^tUy-^ >iilyX 

>'5r>. l-'\:/5^>. l-:f^^5^>, 

[0 0 2 8] (2) ^rz:i(D2 3X:n'y^ti>'^l^^^ 

[B] 1 3 5t:x:«;U>4'Tfi)^$n«»gKttS 
[??] ^OfJS-l 5dl/gi8F^b<tt6-l ldl/gTa& 

J;53^iffiieS*0 2 3*Cn-5^;^>:f^^^^ [A] Lt^ 

\z±m<o^^fii2 3x:n''r:^>'a]mm^ eb] si^^a 

[0 0 2 9] c:o^3;ia::/nt!i/'>'»:/n^^*a^^j: 

-^T-y. 3-;><^;P-l-^>"T'>, 3-;<^;i'-l-'\^ir 
X 3,5,5-hU;*5^JI/-i-^4^ir>. tf-;i<->^D'^> 

[0 0 3 0] :^^m^z%^':/a}d\y>j^':fa^y^pkm^ 

250'-8000 MmftFS b<tt3 00-'1000//m 
mdnmJtSj^^O. 25-0. 80g/ml» 
*b<^iO. 30-0. 5 0 g/m 1 TabO. ^T50>3^ 
)&«5-l 5»/100ml-3S»J"7— ^fib<«5-l 0«>/ 
100ml-# U T-<03&^T$» ^ ^1 1 U l^>o 
[0 0 3 1] ;a:;fe#Uv-)e^cD^TIJ>l&«> TE©J: 



(4) i|^ra¥7-2 8 6 0 2 2 

5 

m. 1 6 8min, BiPitSl 0. SmnKDRfSSn 

- h»c 1 0 om 1 os^«^^AnSo /t-r:/ 1^-3^-1? 

1 0 Om 1 cDS-a-ftc^t^-rs 
[0 0 3 2] ^rz:^^m\Z^^:/U}dU>myUy!7)k 

m^mt. ^<oTy^^my^)VA^\z^mt^ti^mm 

0. lmmJEJl±CDrfA«jft*t, 5fi/10 0cm«£AT 

[0 0 3 3] ±m<D^3u^^m\z%^':fa\^u>my 

10 Uy^^ikM^mt. :AJVhyu-U-h (MFR) 

0.02-150 g/10^$f*l/<ttO. 1-1 0 Og/ 
10^J'T*^c:i:;5^^U<.io 

[0 0 3 4] MFRdtigo^-^^^M-rfe^yntfuv 

stiK^*^^, m^^mm. i^m.m±m. xu^/:/ 

[0 0 3 5] :/p bf >^:/P ^^m^^<ow&-^m 
^-«^(0io#ftT{c, (i) r/phfu^sa^s-e-T^u 

>^Pfcrw>J^^^?!^J^U, ^^^T(ii)X^lx>i:^*» 
3-1 0(Oa-*l/:7>< >,h€:*S^$i^TX^l/>/ 

[0 0 3 6] JE^TJ::^-r*«9gTfflVi&ns^-^^5- 

mm^^>mm^^. mm\^^^it2m(r>xy^u^>^ 
diAmvf^n. ^tz,mm^mtm&^t\yx\t. hut 

[0 0 3 7] Zin^<D'D^. MgC l2 

i)^^i3.^mm\z^^^^x^-v\zwim'r^o ^^mxm^^^^ 

ti> (a) ^^^l^^U. APy>:feJ:rX«^#^ 
#^Sr'&WTS@<*:4^^^5^>^»«^:$^i:. (b) 
^l:^l^««t«^*h, (c) T^^(c-i) T^$n^*«^r 

R'o S i (OR") 4-D -(c-i) 
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7 

oTViTt>J;<> R* JiS««tl--4<^)S^ft**ST* 
[0 0 3 81 ±l2C!>J:5J^@ft«^^>««*4>(a) 

[0 0 3 9] m»^^^>mm&^u) (r>mm\zm\^^^ 

Ti(OR) jX4.g 

iicoj; 3 >i^i5^ tbX, ^^^WJCli. TiC 
l4, TiBr4. Til4 h ^Aoy^ffc^^'^ ; 

Ti(OCHj)CU, Ti(OC3H6)Cl8. Ti(On-C4H 
9)Cl3. Ti(OC2H5)Brs. Ti(0-iso-C4 H9)Brs 
ii.E(DVU/\uV>^7)Vu^^^^^> ; TiCOCHs) 
sCIa. Ti(OCaH5)2 Ch, Ti (On-C4 H9)2 
T i (O C 2 Hs )2 B r2 3^ n^S^V^fci^TJl^n ^^v^^ 

^> ; Ti(OCH8)8CK TKOCz H6)s CI. Ti(On 
-C4H9)8CK Ti(OC2H6)3Br iS.E(D^/ /\UJ!f> 
itV^)T)Vu^i^^^y \T\{OCHz)a. Ti(OC2H 
5)4. Ti(OD-C4Hi,)4. Ti(0-iso-C4H8)4, Ti(0 

[0 0 4 0] Z,n^<D^'^W\uV>^:^^^>^^^ 

[0 0 4 1] 8a«:«5^i5^>«««5^(a) OtaStCffil^e 
^ '^z Aft^|&:fcct t^ilTctt** Ir^^ i/*:? A<b 
[0 0 4 2] :i:LXm7Z^^^^^^if^i^^I^it^^ 

i^:/^;l/V>r:^^->^A, i^T5;l.'^^:?^>'':7A, 



(5) 4$»77-2 8 60 2 2 

8 

vif^v-^^A, :/^;Pxh=^>'"7^^>»:7A, x5^;i/:/ 
T'b<fciriL. ^JIiT^:^>'«^Ai:5fc#>firrsft;^fti:«R 

^^^^xLiixmmi^x'hx.y^^o ^^\zmm9k^\z\L 
iao::i^i*sffl v^T^^i^^e^^ A*^ e^R^rs d i: t> 

[0 0 4 3] '&7t^^^\^U^'^^9^iy^K^^m(r>^ 

^^is.mt.\^x\^. w^c^^^i^'OK. m^^^^y^ 

^4^'>^A(Dj:'5^T;Vn:^>'V^:^>'C7AA^>r H ; 

30 Xh^->-r^^->»>A, -f V:7^D3j^^^->-7^^>''^A. 
::^h=^^>-'7i^:*i>^':7A, n-^r^ h+>^v^4^i/»:7A. 2- 

X5';P'\=^y^>'"T4f:^»'>':7A<D^d:^T;p3:^r->'Ty 

:^.v'»:7A ; :7xy^->v^^>''>A. i^;^^;i/:7xy* 

->vy:^^>":/ACOci: "575:7 U D^>--7iJf:^>-'^A ; 

U >'»V>?^:^>'r>A> ;3^5^TU>IKt^:^^'>^A(DJ:^ 

[0 044] C;ne»S7c14Sr^b;^Vi'7^:^->'^Aib-& 

±i*L;tM7cftS*-rs-7i/^>^':7A'n:#«;;5^e> 

[0 0 4 5] M5t;e$*bJa:(.iV^;?i'>'^A^^<fe*, 
ftt^li. ii7Ctt^^'r'5>V^:^'>^A{b'&^^, AD 

Any^-^w^^^r-r^^-a-'te, ad^>'&^t 

;i/5X':7A{t;'&<fe;^^cDAn'!7'>jfc:'g-<^, TJla-ji. 
[0 0 4 6] iX^^^mmz^i^^X. '^^^iy^Ait'^m 

ik^mvfs.\^^'7^^i^OJ^i\:'^^(D^\z. ±m<o^^^ 

\tm<D^m^t^f^t<Dm'^i&x^'Dx^j;:i\ ^^\z. 
±m(oit^(^^2m}^±m^^t>'^xm\^^xh^\^K 
[0 0 4 7] mw^^^>mm^^(&) (Dmm\zm^^^ 
n^^^:^i^^Ait^f^thx\^. ±mv^&j^\z^^ 

50 m'^^^i^K7jx4t'^m(om^h^ztffiiii-^{y<. «£o 
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(6) 



^^¥7-2 8 6 0 2 2 



20 



[0 0 4 8] ±mV1t^^^i^^lx^t^(BSiD^^}t. S 
[0 0 4 9] *«llTfflV^i&nSHflcJ|^^3'>ttlKS^» 

[0 0 5 0] H*w5^^>ftfe«Wc»(a) <Dm»<omzm 
D/^y-;i^> ^o^j^y— ;k '^^^■y-y— 

7)Vzj-)V. '^'j:fu\^)vr)Vzi—)V. -fVT'Dtf;!-^ 
>-J)Vr)Vu—}Vixii<oSk1l^9L 1-18 <z)T;^3— ;i/ 

u^DP^^-9-y-;p;^if<^^igfSi'-i 8co/\py> 

— ;k x^;u:7xy— ;k :/Dfc?ji/:7xy-;k /x;w 

H, :/Plf3t>T;P5^t:h\ 3f-^5^;i'TJI/5*b: H> 

»Kx5^;k »»ifx;k »«:/pif;k 

i^5^;k i^i^v^^p^^>^;K :/ptf::^->Kx5";K ^ 

ftKx5^;v, ^^^?y;p»^^;K ^Ph>ttx^;K 

>'^p'\^^'9->:^7;i'33^>»x^;k *ms»;<^;K ^ 
jes»x^;k *sSK7'ptr;v, ft 

R» -C-COOR> \ / 

I C 
R* -C-COOR' . / \ 
R* C 



^i^Kx^'M h;w;i^KT^;K x5^;i/jcja«ex?^ 
;k 7xx»;*^;k 7xxex^;k xh^^i/^SS 

tO>. y^'J H, ^®X^;i/7a:if<D^35S&2-l 80 

W«»xx5";wa. T-fe5^;^^^py '<>^/-f;p^p 

U h;i'-r;kK^PU T::iX^i57PU 

»»:2-'i 5(oSA^-r HIS, p<5^;i'X-T-;k j^^-jv 
10 x-5"jK v:/ofcf;i^x-7";k :/^;^x— ^Jk r 
^;i/x-5^;k 7^h^t:KD:7^>, rxy— ;k i^:7 
X x;i^x--7^;i/;a: oKfRSc 2-20 cox-5^;>®, 
m^.n-z^^^JVT^}^. ftS»fiN,N-i^x^;PT^ H, 

)U7^>. X^)V7^>. -J:^5'JV7^>. i^X^)l7 

5X hU><5^;PTa>. hUx5^;i^T5>. hu:/^ 

>s ^^'^^'^V>z^7 ^yfS.E<D7 Tirhx 

TKft, trp— ;k ;*^;vep-;k -J:^^}V\du—}VU 
Eo>\iu-)vms fcrpu>, trpui?>. -r^H-^k 

hU>c5";HfU>^>. :7xx;nfUi?>> '^v^^^iUfU 

5"h^t:FP:7^>, l,4-'>^:t— ;k l.S-i^^^- 

;k tr/-;v:7^>, ;*5^;i/7^>, >^y^;]/:7^>> 
^ >?:7xx;v:7^>. ^>Vyy>. ^^"yy. y^y 
y. 5^h^t:FPfcf^>, t:^>. >?7^HPtr^>*cf 

[0 0 5 1] Jltl^iDffiJC'b, 7X:t>5^. 

^#«&WT'5^:^;;V3j^>KxX'5r;p^»{r»*bVi 

[0 0 5 2] 

[ft:i] 



COOR' 



OOR* 



R» -C-OCOR* 
I 

R* -C-OCOR* 



[0 0 5 3] ±12^*. \tmm^^\t^^m»(omt 

R9 i:R^ <httSl^Jria«$nTSi««Ki&Ji^^LTli 



50 



fr^, C-O-C. COOR, CO OH. OH, SO 
sH, -C-N-C-, NH2 
[0 0 5 4] Zi<D^oyi^iJ)V^ymx,y.y^)]^iihX 
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(7) 

11 

D>avx5^;k v:/5^;wd>k>?x^;k vu-f> 

s;x5";k i5-pt^;pyji'^;^e>^-fv:/Dt:jk x^^ 

(Djii&»4^U;^;U3R>Sxx5^;K i.2->^^p'\=^^'t^-> 
:^7;i/3R>»>?x5=^;k i,2-i/iyp'\^-tJ->:^;;P4^>Ks^ 
-ry:/5';K ^^h^t Hn:7^;i.Ki^x5^;K ^-Jv^ 
Ki^x^;i.?&:^a>IiSK2KU:^;U#>KxX7"JK :75^ 
;^»*yx^;K :73';i«$^;?^^Jk :7^;i«:?t^;i'X 
:7i5';uK^y'i'v:/5^;k :7^;^Ki^x5^;k :7 
i$';v»x^;Kv:/5';k yi^jmi^n-:fu\^)V. 

-i'j^f^jv. y^)vm-Jn-^^'5^)V. y^)vmi^-2-x. 

y^)vmv'fi^}V. yd^)vm^>-J)V^^ 
;k :7^;PKi^:7xx;K ±y^^)>i^ti)V^y^-J:r. 
^y^^)>z^i^}Vii^>mi^^'^)V. hU;?tUyh 

10 0 5 5] ^1t^fi)V^>9i:sL7.7')V0>«^0>m^\y 

;v;^^og«i?;^7JV#>Rc!)xx5^;l';S:^:**H'^ c t 
[0 0 5 6] «^«^»(d) tVX. dtl 

e^oD^-^. ;^t7;v3}^>Kxx5^;^&fflv^^ca::d«»^u 

[0 0 5 7] ::n^oifc^W3:2a£4±#fffl-r^;ii:t> 
:^a:-«*(c-i) > (c-ii), (c-iii) xm^ti^mm^^ 

[0 0 5 8] ^rc±m(0^5U^^><t^^> ^^^i^ 

[0 0 5 9] Zi(0^'5l^m»tVX\t. AI2O3. Si 
O2. B2O8. MgO, CaO, Ti02, ZnO. Zn 
2O. Sn02, BaO, T h 0:t5cfct;x^V/'>->?bfX 

Jin^fi^co4>Tfe, tff^V<\tS i02. AI2O 
8, MgO, ZnO. ZmOfSiE^mf^^^fi^X^ 50 



4^ra^7-2 8 6 0 2 2 
[0 0 6 01 3&:^±IB©*5i^«, t;^t4'>--r U 

^. 

[0 0 6 1] J:n6>H#«5^^>«««5^(a) co^fl^ 
(1) •75^;1^>'«:;A^^ft. «^§^^:fe<l;t;^^*^» 

[0 0 6 2] (2) -r^^z^oj^it'^^tiim^m^i)^^ 

(3) «l«8fi#i:W«'^^*5^':^Afi:^«li:®Safc*»w. 

[0 0 6 3] (4) vi^;^'>'>A<fc^«b. « 

[0 0 6 4] (5) -r^^^i^^Ait-^^. ^^>it^m. 

[0 0 6 5] (6) »[«ttaB<0W«8T^;^->ii?Aft^«»& 
(7) ^«ttffi<0%«|V^^'>^Afi:^«lSAny>*^ 

[0 0 6 6] (8) r)vu^i^m^m^9^i^oiKVc.^m 

(9) 7)Vn^i^&^m'^if^>^^A^^m^^X^V^9k 

[0 0 6 7] m)r)vn^iym^m^if^i^^A«c^m 
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(8) 

13 

[0 0 6 81 (i2)a7cii^^u^uiifttt<o'^^:^^>^':7A 

10 0 6 9] (13) (12)TSi&nfcSlS:*J«*iw, 

(14) (ii)3^sv^fi(i2)-e»^n'5S^fii^j«4gjtc, «^ 
[0 0 7 0] (i5)v^4^>">An:^«&^if*b<Jim^ 

^jiifl:^'^*svittADy>^w^-r*<b'&«!fe^*t^ a? 
[0 0 7 1] m-^^:^i^^jx{t^m^m^\^iijgt. ^ 

[0 0 7 2] (17)±IB(ll)'-(16)T#e>nSfl:^«J&A 

Dy>*;fejiADy><i:^«i;^&«3Sr»ft^fl:**Tffl 

[0 0 7 3] (19)*aKO^i$i^4i>'»^Aifi, rJl^n^^S^ 

[0 0 7 4] (20)-T^;?^$^»:7AYk^«&i:r;l':3:^^>'5^^ 

ny>^W^r>fS)lft^tt3tt£®ADy>^^fl:^«fS* 49 
[0 0 7 5] (2i)M7c|g^WU;^Vi?iS««fficDv^;^^>^ 

[0 0 7 6] m»^9^^>mm0S(.^i^) ^m^r^miz 

VSI^JU^D. S^#l^«:(d) li0.0 1-5^;k » 50 



1#^¥7-2 8 6 0 2 2 

14 

*L<tt0. l-^l^JKDSTIBl^^en, 5^3^>fl:'&« 
1^0. 0 l--! 0 0 0^;K «F*b<tt0. 1-2 0 0^ 

[0 0 7 7] c:oj:3»cUTS6n-5@^^i5'>^ 

^5^(a) -^^^y^h.. ADy>:fe<tr^« 
(a) JC;felriT, )\uy>/^^y m=f'\t) tt«?J2-2 

0 0. fiF^b<«i^4-i 0 oT^o, tai2m^^«^ 
(^;wit) Jitto. 0 1-1 0 0, »^b<« 

ilSO. 2- 1 0T?*0, ^^^i^^Ix/'^^y (M^ 
Jt) tt»?Jl-l 0 0, »*U<tt«2'-5 0T*'5>;ia: 
75^* U lie 

[0 0 7 8] *«iBT?fflv^^ns(b) ^m^m>vc.^^fA 

[0 0 7 9] 

(b-1) — ttS; R^A1 (OR2) oHpX, 
(iC«t'. R»^J:tXRMl«3^1M^^ami-'l 5®, » 
*b<«l-4«-g'trK{fc*^^T&0. cn€>ttSVi 

0<m^3. nttO^nO. pH0^D<3. qttO 
^q<3O«:T^^0> 30^::?m+n + p + q = 3T&S) 

[0 0 801 (b-2) -«i6 M^AIR^ 

flLi . Na . KTfeD> R^ ^i^lBtl^ 

[0 0 8 1] (b-3) -HKiC R^R^M^ 

(iC+, R^:fe,fct/RMi±IBt^eiT«iD> (iM 

[0 0 8 2] taia<o [B-l] {;ist-sw«T;i'^n»>A 

HKiC R^A I (ORO 
(5«ff>, R^:fe<tr/RMiiriBt[^«'r*D, mtt^^^b 
< 1 . 5 ^m^ 3 ©»T?*S) T^^nS^b-S-W, 

— R\AlXs-a 

R^ «i{riBi:i^»T&o, x«ADy>-e^ 

D, mtt»*L<ttO<in<3-rf*«») T^$n^fl:-& 

— R^AlHs-. 
(^'f, R* «t4f2if^^TfeD, mttif*U<tt2^ 

-JS^ R^A I (OR2) nXa 
(«(}'. R^:feJ:r;RMil9^a:|^«T&0, XJiAuV 
0<ni^3, 0^n<3, 0^q<3T$>D, 
m+n + q = 3T&^) ^^^tl^it'tmf^E^m^l^ 

[0 0 8 3] (b - DJcM-rST^^^-^^Afli'&'feiibT 
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15 

u -r y y U'-;^7;p^-'>A>a:ifcD h u 7;i/^-jV'r ji^ 
y x»i7 a:/ h^'> H5^i:CDi^T;P4^;PT;^a a 

;i/an»^A-feX=^r;i/r3^'>H. R^2.6A1 (OR^) 

A^DUK, i^y^;i/T;V5x»>A^au i^x^;i/ 
yji.^x'i^Ayn^ H;^i:(Di^r;i/^;i/r;i/^x'i7AA 
^-f x5=-;i'TJi^5x';;A-fex^5^ou h\ 
;pax'^A-fe;^+^DU x^;i/T;P5x»57A-fe;:^=¥ 

X^JI^Tjl.SX'^^AS^irDU P^Dlf;i/T;i'SxC^A 

=^;i/r;i'^rz'>A>'A^-f K;&afoffl^»icAny>it: 

3nfcT;m^;i/T;P5X'>A, -JX.^)V7)V^:=^^Jx\i 

;i/r;V5x'i7AbHU x^;i/r;vax»:7A':^t KU 
H, :/Di;;i.T;p^x^A>?fcHU H7a:£cD7;^:^;pT 

i^T;>^;i^T;^^— '^A, x^;PT;i^5x«:>Axh^'> 
i^nUH, :/5^;ur;u^x»i7A:/h^>'>^nu x5^ 
;i/r;l'^r:»>Axh4^>':/na H;^if(^ffl^*»t::T;i/=i 

[0 0 8 4] ^ft(h' i)\zmm-r^<\:^mhvx\t. e 
L;t#ar;^^zi^Afb^<l&^^frf5iitdt7?frs. c: 

cDi:'5;^<b'&^(hLT«. (C2Hs) 2AIO 

A 1 (C 2 Hs) 2, (C 4 H») 2 A 1 O A 1 (C 
4H9) 2> (C2Hs) 2AIN (C2H5) Al (C2H6) 

[0 0 8 5] mmh'2)\zm^^it'^(^tVX\t. Li 
Al (C2H6) 4. LiAl iCr Hi,) A fSiE^mW^C 

[0 0 8 6] cn^(D^'x\tmm7)v^:^^jU{t'^mi)^ 
mit^m\t.. Ti2^(c-i) T^^n^o 

R'p S i (OR**) 4-» - (c-i) 

^> R- «2IR*fc»3lRO^<fc*^ST&0. n7&t2 
*fefi3T^^<i:#. R- (D^PU<h%\-D\t2WL^1t 

'5TViT'bJ:<. R" ttiKlRScl'-4 0«toK«S7?& 
•pT, 4-n;&t2^;/^«3Td5Sd:€?, OR'' fif^DT 



(9) i^ffl^7--2 86 02 2 

16 

CC!>5S(c-i) T^$nSWa^-f9flft:^ftlC:feViT, 2 
»*yh«3jR0[)^ft**StbT«, l^^U^y^)V 

^mt:^^z,n^(nm^^xss i (cKfi-r^ft«3&t2 

»$:/ttt3jRT*S^fl:;4c^S*t^frf^nSo <fcD:^fr 

zy^uy<. >^)vm. 2. 4- V? > □ ^ 

10 2.5->?j?t^;Ui/^D'^>5^;i^s, 2,3->?x5^;i.'>i^ 

3, 5- h U ;^ D'^^^^jl/S. 2, 3, 4- h U X^JPv- 

[0 0 8 7] Sai/4^D^>7^x;i.Si:L.Ttt, 2-:^^ 

2-x5^;Wv'^D'^>'rx;i'S, 2-n-y5^Jl'i^^D'^>T' 
x;i'S. 2,3->?;)t^;P>'^D'>;>T^x;i.S. 2,4-i^pt^ 
a? ;P->^n'^>5"x;i.s. 2.^-J:^^)Viy^u^>^-}V 

Pt^^l/J/^D'^^^^XJPS. 2.3,4-hUX5^;i/5^^^P^ 

[0 0 8 8] e«i^^D^>:$^v?X-;i/StbTtt. 2- 
pt5^;i/v^^n'>^>^>;xnjl/S. S-p^^JVi^^n^^t^r 
>?xx;ws. 2-x^;i/'>i>D^>^>?xx;i/S, 2-d-:/ 

30 xx;i/S, 2,4->^;<^;i/>-^n^>:$^i?xr:;i/S. 2,5- 
5^^^;P->^ D'<>:$^i^xx;vs* 2, 3-i?x^;i/->^ n 
^>i5' vXXjl/S. 2, 3,4- h U n^>i$^>?x 
x;^S, 2,3,5-hU^^;i^5x^n^>:$'^xx;i/S, 2. 
3, 4- h u x5";i/'>iJ7 n^>5^ i?xxji^S> 2. 3. 4, 5-5" h 
^^^;l^v'i^D^>5^s^xr:;PS, 2.3,4.5-5" h^x^ 

;p->^ D^>i$' v?XX;l/S. 1. 2. 3. 4. 5-'^>i$^ >t 

^ D-^>^i^xr:;i/S. 1, 2. 3.4, s-^y^:r,^}Vz^^u 
^>^V:r.-)V^fs,E<07)V^)Vm^m^^i^^u^> 

40 [0 0 8 9] */tS i tgJ«-rS^9R>&^2»^*T*S 
S i {Cl»»r'S)^*3^t3jKi^^T*i«^>fb*5flSt 

[0 0 9 0] e:©J:3>5:^(c-i) T^^n^^^a^-T 3^ 
5Z? >'^>, 2,3->?;?^5^;i/'>i5'n'^>5^;l/hU^h^>^>'^ 
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(10) 



»ffl^7-2 86 0 2 2 



17 

h^v'-V^X 2-y;V#;W:^->hU;*h4^v>'^>, 2- 
10 0 9 1] n)&t2T*'5*&JCtt. i^>'^a'^>^;P 

t-:r5^;i/;A^;i/>?x h^->'>^>, t-r^JM^ji-i^x 

[0 0 9 2] n*t2-p^^'5«^JcH, SKc-i) T^^n 
SWay-Y^^fc^i^^UTtt, (c-ii) 

[0 0 9 3] 

[fi:2] 

R- OCHj 

-(c-ii) 

[0 0 9 4] a;«t'> R* *5<i;tXR* -tn-^n^it 
>?xx;^S. fi«s^^D^>^^xr::;uS, fesv^fl. 

[0 0 9 5] ZL(D^^U^(x-\i)^^^ri^m»^^m 

(2-x5^;W'>i7D^>5^;p) 
X 5^ (2,3->^X5=^;^'>^D'^>^;W 

^h^'>'>^>, (T^h^X^^I/v-^D^^^;!/-) 
^i^v'^X (2-X5^;i/S^^D'^>^x;l/) 

i^v^x (2-D-:/^;i/i^^n/<>5'x;i/) i^^V^ 

5^->^X (2,3->?;?<5^;l/>'i^D'^>T'X;U) i?plh 



18 



h^lrv-i^^X (2.5-v;><^;Vv'^D'<>5^x;W 
^h^l^iy'yy. X (2,3,4-hUpt5";l/v'^D^>5^X 
;W h=*^>'>^^X (2,3,5-hU;<^;l'>'i^P'^ 
>5rr:;w h^^^v-v-^X (2,3.4- hUX^;l/v' 
^u^y'r:=^M h=^'>>^^X (5^h^^^;k 

'>i57n-^>:$^i^Xx;W h=^i^'>^X (3->t^ 
1(7 ;i^'>i?D't>^>^xx;W i^j)^ h^v-i/^x (2-x 
^)\^i/^u^y^V:5L-M s^^ h^^^v^i/^x (2- 
n-:/^;i/->^n'^>5^xjw i^^th^^i^^^x 5^ (2, 
3->?:?t5=-;P$^i?n'^>^i?xx;V) V:^Y^l^z/'y>. 

^X -J (2.5-y^5^;i/>'t57D^>^>?xx;W 

^r'>>'^x (2,3-i^x^;i/->4'D^>3'>?xx;v) 

i^P^h^v^v'^X (2,3,4-hU;<^;V>-i5?D^>3^ 
i^xr:;W i^^h^zyi^'^>. -J (2.3,5-hU;<5^;i/'> 
^D'^ViJ'i^Xx;!.) i:;;><h4^-x>^x -J (2,3, 4-h 
a? >jx^;P>'^D^>r5'>?xn;W s^^h^s^v'^x -J 
i2,3,4,5-y^h^^^)Uz^^o^>^i^3:::iM h 
=^r>'>'^X ^ (2,3,4,5-5^h^X^;V5/i^D'^>^^ 
XX;l/) i^^h^v'v-^X 'X (l,2,3,4,5-^>i$^;>^^ 
)],z^^a^>^i^x:=^)V) i^^h^->->^>. -J (1.2, 

3.4.5-'^>^X^;i/5^^D'^>3^>?XX;W S?pCh:^-> 
->^X >^l-r^;V-v;< h^v'^^^X V (a,a*-x 
^'^JV^Z^l^M i^^h^v>'5'X (THt^^^ 

h^^i^v-^X i^s-T5;l/i?pt h^^^v-S/^X -i'J^U 
[0 0 9 6] n;^t3T*^«'&tC«, hUv'^n^^^ 

;p^h^->->^x hus^^D^>f^;vxh=*^'>'>^ 
X ':^->tJ7o-^>^;i'^^;M h^->->^x >^'>^d 
^>^;px5^;i/^ h^e^->^x i^-^^^p^^^^P^^^ 

^x v-^D^>^;ve^x^;i/;* h=^^vv^x v-^n 

[0 0 9 7] ^inso'^^, i^;^ 

(c-ii) ^m^n^i^^h^i^>^^>mtm^v<. ^ 

^^Vv^pt h^>-'>^X z^ i2-;^^JW>^a^>^)l) 
z^?^h^->->^>. z^ iS-Z^^JVzy^^u^^^M z^:^ 
h^i^v'^X -J-X-7^}Vz^:!^h^z^z^^>i^»^l^ 

[0 0 9 8] ±ia<Dib'&<^«. 2 a^±im^/^^t)ii'T^ 
50 m<o^5\z^«^i^^^>mm0i^ii) t3:a(Dm»^\mm 
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(11) 

19 

[0 0 9 9] mm<omkmm9»m^m^mm 
[0100] imm^ 

[0 10 1] ±m(OJ:5i^1imA»\z. ft 

[0 10 2] ^*»2'-l 0O:^Vy^ >i:UTtt> It 

l-^4^ir>> l-^:f'r>. l-:^i7'r>. l-5*-fe>* 3-;>« 
^;i/-i-:/5^>, 3,3->^^^;wi-:/5^>> 3-;a^;p-i- 

3,5,5-pt^;i'-i-^^i2:>. if-;i'->i57D^>^ 

•&:/nfcn/>> 3->t5^;i^i-:/x>. 3,3->?p<5";i/-i-y 

3-^^;wi-^>5^>, 3->t^;i-i-'\4^ir>. 3, 30 
5,5-hU;?^5^;i^l'-N^ir>. tfr:;^^/^ n^>i5'>. 

[0 10 3] ^(ia^fcffiV5en«^tt«fl:*»K«: 

^:/i5'>. :t^i$'>. 5':<J>> H7^;^J>. fl* 

[0 10 4] ^aa-B^cTjRRioH^Martt- ^^r-s^iii 

•5J^taST*^2:a:d^»*L<. 3i«*?J-2 0--+ i o 

or:. »*L.<^^«j-2 0-+8 ot:, ^e>tcfiF*L< 

tt0'-+4 Ot:T?*SC:a:jQ«*UVio 
[0 10 5] ^iiS'&lccfeViTH. ;!K5^;^^(7>^aii 



4^^5jt7-2 8 6 0 2 2 

a? 

±ffi<D<l:'5;5:@»«^^>«a^4>(a) Ig^OO.O 
1-2 0 0 0 g»^b<ttl'-5 0 0 g1gfC»SL<tt 
2 - 2 0 0 g O^S'&*3^tifeiK-r-5cfc 3 iCff 5 d iiJ^t 

[0 10 6] ^(iS^tt, /t!y5^^, 

tf u >^D y ^*a^«:*^» ens 

[0 10 7] -fu\f.V >^^a V ^S^^M-^^ogji 

J^iacb. ^feViT(ii)X^I/>tK«jBc3 — 1 0Oa-:t 
Vy^ >i:^^S'&$'&TX^l/'>/a-:tU:7^ 

[0 10 8] :/Deu>i^:/nyi57^S'& 

m\Z. (i) ^u\^U>m^^/^y^^Xff5Z.iiifi»^ 
V<. $eic(i) :/ntfl/>a'&t(li)x^l/>/a- 
:t U :7 >f >*S^cD I'^rn't) A ^S;Tff 3 :i t 

[0 10 9] (i) :/pbfi/>(^a-^ 

2as%j&iT»'^b<»i. 5mm%&rfti^iz»^v 

5 ;&J0. 9 7£4±»*U<ttO. 9 7 5£4±$eiC»*U 

<»o. 9 8 o£;±-c***u:/Dfcr^>j*i>^j^ri^f 
[0 110] :/Dtru>©a^xsTtt. ^-^y-m 

(a) a:. ««^S^b^*»«*i)^(b) a:, ^ (c-i) T 

m^^^^n^i)^. ±m<D^^\zLx^^n^if'mM'^m 
^^tm\^'^^n^^^\z\t. "^mm-^mimm^tt^iz 

[0 111] i^mm^^mm^^tt^izm^^^ti^mm 
i^mm^mm^»^m&'r^m\zm^^rcmm^m{t 

[0 112] a'&?^f^fc:feViT«. m»^^^>»m^ 



21 

^D^i$^>M^tC^bT, W^\tmO. 0 0 0 1-2 
^U^;W, »^b<tt3»0. OOl-l^U^JK 
»*U<«:0. 0 0 5-0. 5 5U*JV©aTfflVi^n 

S^l^JPtC^L, S«l-'2 0 0 0^Jk »*b<tt 

2 — 100 o^;KoaT, ^a-j^^Sft^ftte) 
<o^^>m^i'ejvmK>. s^o. 0 0 1-5 0 0 0^ 
ji^, »^u<tto. 0 1-1 0 0 o^;Koa^fflVien 

So 

[0 113] :/Dtri^><DS^n, ^auK^i*, ^JK:/ 
[0 114] »m»mM^xm^^^n^M^m»^vx 

[0 115] Sfc** &^ViT, #U>^ 

a-B-mffij^*?!- 5 0-2 0 ot:^ff *b<«5Kj so- 
lo ox:t. -^JBE-1 0 0Kg/cm2i6F*L<ttJ8i52-5 

[0 116] ±IBOJ:^;^7'ntrv>oS'&X^(c:feVi 

>^Dl^U>j;:*ac!)P^Ptru>JBW(©SS»2-l oo 

[0 117] yDtri^>J^C0^^ft2-l 0a>a-:t 

uy^>tvx\t. fttX^iJi^u>. i-y^>, 1-^ 
>7^>. i-N^=^-ir>. i-^':f'T>. i-^^'f-y. 1-7^-fe 

3-;*^;^-l-:/5^>, 3-;*^;i^l-'^>7^>, 4->^^ 

fc, 5t;P%JKT»*b<tt4^;v%£-^T^^{c»*U 
[0 118] c:<Dck5icj^^$ns7i^uyohfi/>^5i^ 

tt. MFR(2 3 0i::, 2.16kg) 10 — SOOg/ 
10^^»* b<tt 10-300 g/io»Ta&s td^M* 

[0 119] (il)X5^l^>Xa-:ri^:7Y>^a'& 

3-1 0<^a-:^U':7^>i:S^a^$ii:TX^U>/ 

[0 12 0] ±ffi®J:3JcLT#U:/Dt?U>^»S» 
itbfe^, X^lx>i:^^&3-1 0Oa-:tU:7^> 



(12) #^¥7-2 860 22 
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«^^>»fiW^(a) , W«^JIIfl:^«Jfttari^^(b) . 

[0 12 1] :r,^U>hPkm^fiti^a-:tUy-f>t 
^*ft3-l 0<Da-:tU7>f >J&^ffiVi^nS, Ctl^ 
L<fflV^en-5c cn6tt2ffl£4-Lfi-&it'Tfflli'5Ct 

[0 12 2] ^;/^X^U>ta-:tU:7^>i:€^a'& 

[0 12 3] ^m^\t. ^$>^^'^\tmmxfff3i'D^t 

[0 12 4] *a-&5^rtJc;feimi. taf2#U:/ntfu 
>(i) \tm^^mivyh)v^D. lo-iooog, 

20 if*b<ttl 0-8 0 Og, 1*{C»^b<ia3 0-5 0 

m^^mi^jyhjvmo. m«o. 0001-50^ u 
»*b<«»o. 001-105 u^JKZ)«-e# 

[0 12 5] *S^«*C. @«^«5^i5^>tt«^(a) . 

\t. s^^ffli u^y h;u^o, 0. 0001-20^ 
30 ;k iaF*b<tto. 0 0 1 — 1 o^)V(omx. 

Miy. l-2 0 0 0^:;k »^L'<tt*&2-l 0 0 0^ 

)i^<Dmx. w«^-r*^b^«(c) m^ii^<o^^>m 
^i^;v^?), 0. 0 0 1-2 0 0 o^;i/> tff^v<\t 
0.01-1000 ^ji<D&x. -eni?niiic^(ri 

[0 12 6] ^M-g-^t::, ifi^Stcf&UTTfc^ 

m ^mimvxi^iF&^mmr^ct^x^^o ±mo 

*S^tt> M'&SK3&tjK|-5 0-2 0 0t:iff*b 

49 <fiJ|i«j2 0-1 0 Orr. -^JE-l 0 OKg/cin^»*b 
< 2 - 5 OKg/ctf (0S'&jE:^TtcfT:^t5nSc 

[0 12 7] ^o#ita^s> 

AT2aJ^A±fc5>frtTfT;&^iia:t>T^'5o ±iEcDJ;^ 

Lx\t. m^jimxm^mmtvx^vrci^ityKm^m 

50 ^xr<Dm\:i^mm^(D^^y\znt)nfs,t^^rz.^^t^ 
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(13) 

23 

[0 12 8] ^mm\z%^':fu\^vy^^u^j^im^ 
m^^&mt^mz. ^(D^m^mmzm^-r^z.t 

[0 12 9] 

[0 13 0] ^fc:^^?^(C^'57'atrV'>'^::^D-/^#^ 

^^mz%^:fu\iv>^:fuy^^m'^m'i^. jKmf3i 
m^^\zmm'r^:itf)^x^. mz^mmmp^s^mtt. « 
mM&imi^iia<Dmmzttm\zm\f^ e»n^. 

[0 13 1] 

mmm] 'A\z^^m^mmm\z^r)M:i^mzmmr^ 
f)^. ^^m\t::ti^mmm\zm^-$ti^^<Dx\tu^\ 

[0 13 2] u^Tm<Dmmm. itmnz:^^^x. 
mmr(Di: o \z brsi^L^t. 

(1) MFR:ASTM D 1 2 3 8 iClpaLTiil^L/ 

(2 3 0*0, 2. 16kg«fST) 30 

(2) ffitfi»«* (FM) :ASTM D7 90k:ipaiL 

[0 13 3] MS^M- 12.7iiim («i) X 6.4inm (m$) 
X 127m (:g$) 

1 0 Omm 
fttfSia! 2inm/^ 

(3) T^y^y (I Z) :ASTM D2 5 6 

[0 1 3 4] 2 SlC^fctt- 3 Ot: 

ftURM- 12.701111 (4i) X 6.4mm (i9$) x 64mm (S 4£? 

(4) ift^J^M^ (HDT) 

ASTM D6 4s\zmmvxm^\^rz. 

[0 13 5] VSm4, 6kg/cm» 

(5) i&mmitmm (btc) 

ASTM D7 4 6fcip«aUTim3ebyt, 

[0 13 6] mm 2mmAWL^r)fit^m^ftc 

4,0 m m) X2.0 mm 0P$) X38.0mm (:g^) 

(6) ztAmmsc 50 



#^^7-2 8 6 0 2 2 

24 

T Sr^ D 3 0 mm <i> (D-Wf maJC# U V- 

$:SAbT, J^^n-;Ptafi2 5t:, aiBiaS2 3 0 
3m/:^r>O5(ll0i^T, e3 0cmX^$5 Om 
m(0 y >f Jl' A IC J*J^ b :/£:o 
[0 13 7] e:<D<t-5fcT:5^>r^Ji^$n/£:7-f;Pi^*<Z> 

[0 1 3 81 
[^^1] 

m^^'^^ymm^^ (a) ui^^imc'^^^ 

'>»i7A9 5.2g. 7^;^7>4 4 2ml:fe^r52-X^;^^=^ 

zy)vr)Vn-)vz 9 0. 6 g^i 3 0 "CT 2 ^fflUnfas 

K21. 3 g^^jDU $^IC1 3 0'CfCTl«fra«» 

[0 13 9] zLCD^^yzvxm^ntcm-mWL^'^mz 
»aibfc^> -2ox:\z^m\yfzmmi:^^>2oo\iA 
mz. z.(oi^-mm(D7 Bm\^i^m\zt>tz'Dxm'r^k 
AVfco ^Xj^T^. z.<Dm^m<Dmm^4^mfi^iffx 
1 1 ot:tc#Mu 1 1 ox^\zmvrct::i^xy^)vm 

(DIBP) 5.2 2gS»lIDU 

x) 2mfmmmzxmmm\yito 

[0 14 0] 2^W(DS>&J»7«. «^«igitCT®#:SSS: 

nxs^mmzx^wm^w^x^. 1 1 ot:ox;^> 
[0 14 1] ±.U(D^^\zmm.'^nitm^^'f'^>m» 

(a) 5^;^>X^U-i:UT«#U/t3&t, 

\z\.xn^nnim^^^^yfm^^ U) (omm^. 
9M%. DIBP 12. sas^T^^-^:^. 

[0 14 2] ^r:LZ<Dmi^^^^>mm^^ (a) 

8. 2iimX$>r). umSkT<DlSL^ 

L^mm^^mm^^- 1 cdis®] ^^e«i$nfc4 o o 
m\<DfSy:^mRf^mz. 'mn^^'^>^2oommxv 

h^^>'>'^>'4 5Ut;l':feJ:r;±IEc7)^'5 
JciSS$n;^c@flc«^:$'>tt«*5^(a) &^i5^>JM^«l 
»T2 5U^;PSSAUfe«. :/Dlfl/'>«:7. 3NL/h 
r<^?$^Tl^ra#^l&bTfi'&$itfco :/nt!U>®^ 

mm^mit. mi^^'^^ymm^m^) ig^fcD3g 
[0 14 3] ^mm^^. mm\z^r)mm^m^vxm 
t icj: i5^«a^«ttEj*i^- 1 (Dy'ijymmm^mmh 
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(14) 

25 

^fi»TO. 0 1 S^U^r^I^ilAL'irc. 5K*^1.8Ng 

[0 14 4] :/Di;i^>&3 05^ras^$-a-;^i:a, eo 

^^^TjB3SL;^l6;&«0. 9 8 OTabo)to 
[0 14 5] ^fcV^T. 6 ox:. S3R»HaT, 2 ONml 

(D:?K^5— ftS55nb}tS. :/ntfi/'>6 8^;i'96yx5^ 

V>3 2^;l/^CDjg'&:i!fA<&»XUT, m^fiffiSO 
•C, S-g-EE:* 5 kg/cm» GC!)-je«#TJC 4 0 ^rafi'&S 

[0 14 6] S-a-JftT^. ^ricS^flc&'&tfA^U-^ a? 

6 otioiis-rarjaixTiRffiss^^iB-rseitJcj^oe 

[0 14 7] l£»a<Z>S^#:<Z)iRJ|tt2 1 0 gT&O, 

fi-g-ISttJii 4 0 0 0 g/5 U^;i'-Ti7?3^o;fco ^ 

/t, MFRJi2.2 dg/min T*^;?to 
^fttt, ^*^tt«itfi3&t0.4 3g/mlT^^D, 

ff*M 3 OMmT^o, 1 O'er mrainiiSftDfc 

a«>«T»«*t 7 . 0 »/100ml 0 , 
[0 14 8] *;t;ia>S^<*:^2 3t:n-5^;^?>T»j«^ 

3 7^;i/?^T0, ffilSfefiP [77] 3dl/gT^&o 

fco S^tK^Sja^J-tt. MFRj^ti 3 0 dg/miD 

0, -^^^y KT-fV^^^^T'-f v'T^-f Is !^«0. 9 8 5 

[0 14 9] 

[*JB«2] ^M«uc:feViT, :/Dhru>/x^u> 

[0 15 0] 
[0 15 1] 

^)v%m^f^7.^ 1 b»mm.^^i^rzmv\t. rn^m i so 



^m^7-2 8 6 0 2 2 

2B 

[0 15 2] 

[lt««2] SMWi^c^i^iT. :/nifv>/x^w> 
m^i^X^m^^^^^mz. *«^lra«S4 ONeltC^ 

;^rcewitt, ssis^fg 1 timm\zffr:>it. i ic^ 
r. 

[0 15 3] 
[itK^3] 

['T'filS^tttt^^- 2 CD98S] &ikm»^nit 1 0 0 

u V V)v<DEii^\z. s»^=^tJ->^4 0 u V h)vmx 

hUX^j^7;^^X«>A5't;k i^v'^D'^^ 

^;pSIAUfca. 2 orjca^jej^ujsijotet/nfcr^v 

* 7 . 3 k g/hr©3««-C 1 «pra«l&bTa'&S-&fco 
y D fcf P ><0^mm'^&\t. >ftfcjBUK^(a) 
1 g^;feD3gT*ofco 

[0 15 4] 5^;«y>x">3>tc<fcOfiata 

U X ^ U -r S i D ^fflM'&Mffl^i)'- 2 (Dn-^ 
[0155] CaiKS^] f^^ai 2 00Vy V)V(O^U 

\iv>m^mA. 6 ouy h;K7>BijEH^AB, 200 

U^y h;KZ>>^afcfU'>/X^U>®^«C, eOUiyh 

[0156] mV^}]^ 1 3 0 U V)VC>m^^A\Z. ^ 
=^lJ->«:3 3Uy h;P/hr, 7^nfc?U>€ 1 7 k g/hr 

>o^;i.»*)5to. 4q&;v/^;Hc;fe*j:5Jc«|&L 
fco $^f;:hUx^;pr;i'5x»i7A*5 5au^;^/h 
r, v'>^D^>^;l'>?;< h^>'->^>&i 1 
/lir;fe J:t;±8aT?»^nfc^«S^ftBKj*i^- 2 €T i 
1 . 1 ^ U ^;P/hr<DaT«J|&bT, S^il 
8 0 1:, S^JE:fj 7 kg/cm^ GO-^^#T{::y D tf 

[0 15 7] ^fc^&^^;^3 0U5/h;i/CDJBiJEH5AB 
Ttt, l^ilO. Skg/cm^G. taffie OICO— 3e«fl=T 
fC, ?aeffiSi5(C^5^$ 2 0 Nm3 /lirOftT«j^UT:/D 

'\^if>€ 2 0 u !y h)V/^Tomxmmm\z^m\^ito 

[0 15 8] WL\^^)V\ 3 0 U h;K^>a'&S§CTfi, 
A.4^1^>&3 8 U^y h^P/hr, ::/D tf 9 k g/h 
r, X^U>S4. 5kg/hrO«TaiS!W»C«j|&U 

0 0 5^;w/^;Hc:;S:SJ;atc^jft&LT> fi^MSe o 
fi'&JBE:^5kg/cm2GO— 5S*frT»C. :/Dhfk>t 

g[tt2 0 0 g/u h;i/Tabo>to 
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(15) 

2r 

[0 15 9] mV^)\^Z 0 U^y hJKDKEEH^ADT 

[0 16 0] g»XieT*^KHF7AD*^6&^a$ 
nsx^U-lt, x;iSi>^-T?e^xy h^-^tSSKlC 

[0 16 1] a^SD;d^eSt^ttlSn^6fe»5tcS'&#: 

ttl 8 5 0 0 g/aU^;U-Ti1?*oife. ^1t. MFR 
«7. 8 dg/mio T^^o&o 
[0 16 2] :ifi!>»5ft«a^Wi. JL;5Ht»Jta3&to, 

4 0 g/mK ¥1^5eg:^4 7 Oi^m-e&O, 1 1 0 

[0 16 3] ^tz,^0>m^^^2 ^rzu-'rtiy^msi^ 

gij-rs^. pI^J«i>fi;&t2 6. 6Sfi36T*0. a? 
»fi3^«7 3. 4aS%T&ofeo RpJ»«»«, X^V 
>-^a75i«3 6^;k3^T*D. [77] dt6. 9dl 

/gT^oTcp MFR30<2OO dg 

/Bin Hr-f y^^5=--f le 

0. 9 8 3T^o3to 

[0 16 4] jemSr^ltC^fp 

[0 16 5] 

[%1] 
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